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The alien hand sign, first described by Brion and Jedynak in 1972, referred to denial of hand ownership and the inability to transfer functions between the hemispheres in patients with corpus callosum tumours.' Some patients thought that one hand felt foreign or alien; they could not imitate hand postures of one hand with the other and could not write. Other patients had tactile anomia and apraxia in response to verbal commands of the involved hand (verbal apraxia): they tended to confabulate responses to questions. When visual cues were removed (one hand held behind the back), these patients could not differentiate their own hand from the examiner's by feeling with their normal hand.
Since the initial report, several authors have described alien limbs in association with contralateral frontal strokes;24 corpus callosum infarction;5 anterior communicating artery rupture;6-9 corpus callosectomy;"' combination of a posterior corpus callosum lesion and contralateral thalamic sensory lesion;1' and bifrontal penetrating cerebral injury. 8 More recently, alien limbs have been described in patients with proven and presumed corticobasal ganglionic degeneration (CBD).2`-4 In addition to "alien-ness" and the other original features, patients often experienced involuntary complex motor activities.
Observations include grasp reflexes and motor preservation, usually on the same side as the involuntary movements; hemiparesis and hemisensory changes; a wide range of involuntary complex motor behaviour, from grasping and groping to self destructive activity or intermanual conflict; and subtle speech and language abnormalities. A review ofthe various usages of alien hand and its evolving definition as a syndrome may be found in another publication. 5 Despite numerous clinical descriptions, no systematic approach has been proposed for comprehensive examination of patients with the alien hand sign. The reports suggest that more than one anatomical lesion or pathological process accounts for alien limb phenomena, but no consistent anatomic correlates have emerged. We therefore studied patients with alien hand and related signs in order to suggest a comprehensive assessment and possible anatomical mechanisms.
Methods
We reviewed the hospital and clinic records of patients presenting to the neurology department with alien hand sign or related sensorimotor phenomena. The study period spanned from 1988 to the present. Out of the seven patients in the study, videotapes are available for five, all of whom had CBD. All patients had complete histories and physical examinations, neuroimaging studies and laboratory investigations to rule out metabolic disorders.
Patients were included if they complained of a foreign or alien limb, or carried a diagnosis of alien limb provided they also had complex, autonomous motor activity that was involuntary. Patients were excluded if they had apraxia or an identifiable movement disorder, for example, hemiballismus that fully explained the involuntary motor phenomenon (see appendix).
Results
Four patients were women and all were right handed except patient 7 who was ambidextrous. Age of onset ranged from 57 to 85. Four We excluded one patient who had several elements of the alien hand sign but did not meet the full criteria which we proposed. This presumed CBD patient presented four years into an illness which began with speech apraxia and right sided clumsiness. When examined, she was completely mute, had trouble with somaesthetic transfer (cross replicating hand postures) and bimanual coordination. She frequently held her right arm with her left hand. When asked to touch her nose, she rubbed the side of her head or her face before ultimately touching the nose. Comprehension for three step commands not involving the right limbs was good. We suspect that alien limb could have been diagnosed earlier in her disease, when she could have told us whether or not her limb activity felt foreign or alien.
Discussion
The term alien hand has been used to describe a wide variety of sensory impressions and motor behaviours. Minimal diagnostic criteria have not been set. We define alien limb as a feeling that one limb is foreign or "has a will of its own", together with observable involuntary motor activity. Our study and review of published reports support this definition for all cases of alien hand, regardless of cause. The feeling of alien-ness can range from a perception that the limb belongs to the examiner rather than the patient to personification of the limb. Such personifications can be quite elaborate and patients might be mistakenly thought psychotic: patient 6 believed that her left arm was a baby called Joseph, and that its actions against other parts of her body (like pinching her nipples) were mischievous behaviours (biting while nursing). The autonomous motor activities seen constitute a spectrum of complexity from action induced patterned and rhythmical movement to non-goal directed grasping and groping behaviour, goal directed activities like utilisation behaviour (the compulsive manipulations of tools) or even self destructive acts. Problems with bimanual coordination are always present at some point in the history. These bimanual coordination problems include mirror movements, where one hand involuntarily mimics the other, and conflicts between the hands, such as a struggle between the hands as each attempts to answer the telephone (patient 7). The term "diagnostic dyspraxia" has been used to refer to abnormal involuntary hand movements elicited by voluntary movement of the other hand, as opposed to non-triggered involuntary movements.9 Use of this term is misleading The primate findings suggest that unilateral lesions of the SMA may account for some of the bimanual coordination problems which were universal in our patients, but that unilateral SMA injury, disconnection, or degeneration alone does not likely produce all of the features of alien hand. Additional lesions of the corpus callosum or bilateral involvement of fibres from the SMA may be necessary in order to manifest the autonomous motor activity and sensation of alien-ness. The observation that surgically induced callosal section produces transient alien hand also supports the theory that both SMA and corpus callosum must be affected to produce a persistent sign in those patients with frontal pathology. Lesions involving central sensory nuclei or tracts in combination with posterior parieto-occipital and corpus callosum lesions may give a picture similar to alien hand, but by different mechanisms. Such patients lose visual guidance of the affected limb (optic ataxia) as well as sensory input from that limb. In the setting of neglect syndrome affecting the hand, these combined deficits could give phenomonology consistent with alien hand (alien-ness and seemingly autonomous motor activity). These patients with posterior lesions also tended to personify their alien limbs, which we did not see in other cases. Basal ganglia dysfunction due to infarcts or degenerative processes may intensify features of the alien hand and modify the related signs.
The alien hand can be quite disabling to patients as well as psychologically disturbing.
Although no specific therapy exists for the alien hand sign, experimental neurosurgical approaches to modulating corpus callosum or supplementary motor area activity remain a possibility, particularly in light of data from subhuman primate studies.
